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: This reé;;t-contaims‘thé findings of the National
Science Foundation's (NSF's) Survey'of Scientific and Engineering
* Expengitures at Universities and Collegks, FY 198l. The survey was
: mailed to'563 universlties and colleges, including all i§§§itutions
that' granted a graduate science or engineering (S/E) degreé&, as ‘well
as to agademic institutions with_$50,000 or more in separately '
budgeted réfearch and dedelopment (R&D) expenditures. Areas
considered in the report include sources of R&D support, -expenditures
related to character of work and S/E fields, largest R&D performers,
and research gquipmenf expenditures. Selected "findings indicate thatg
: separately budgeted R&D expenditures totaled -$6.8 billion, a 12
A percent increase in current dollars over 1980 levels; in the context
of national research‘effort, excluding national expenditures for )
development, academic instititutions performed 27 percent of “the U.S.
., . total in 1981, up slightly from their 25/percent share in 1974; ' .
Federal agencies continlied to sponsor two-thirds ($4.5 billion).of
academic R&D activities;..basic research performance by - ] : ,
universities/colleges totaled $4.6 billion, a 3 percent real increase
over 1980 levels; and the most rapid current-dollar growth in major.
S/E disciplines occutred in mathematical/computer sciences, ’
psychology, and the physical sciences. The lifeiL sciences accounted

for more than one-half of total R&D expenditures. (IN) ‘-
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* Separately budgeted R&D expenditures al universilies

and colleges totaled $6.8 billon in FY 1981, a 12-percent
increase in current dollars over 1980 levels This amount
actually represented an increase of only 2 percent in con-

. stant dollars. however. or about one-half the average annual
growth rate since 1974 (chart 1). Preliminary estimates for
1982 indicate that the level of academic R&D expenditures

¢« was al, or below, 1981 totals in constant-dollar terms

I

¢ In the context of the national research effort, excluding
the national expenditures for development. academic tnsti-
tutions performed 27 percent of the U.S. total in 1981..up
shghtly from their 25-percent share in 1974.2 '

» [n 1981 Federal agencies continued o sponsor two-thirds,
or $4 3 billion. of academic R&D activities {(up 11 percent
over 1980). Constant-dollar increases in non-Federal support,
up 4 percent. far outpaced the growth in federally financed
expenditures, up only 1 percent. All of the non-Federal growth
was traced to’increases in support from industry and the
institutions’ own funds.

* Basic research performance by universities ankl colleges
1n 1981 total $4.6 billion, a 3-percent real increase over 1980

’
. o

National Science Foundation National Patterps of Science and Technol-
ogy fesources 1982 (NSE 82-319) (Washington D C Supt of Documents. U §
Government Pranting Office, 1982) table 1, p 24

id  tdles 1-4, pp 24227
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Chart 1. Total and federally financed R

. nonrespondent institutions represented less than 5 percent of tatal academic R&D spending in fiscal

veur (FY] 1981 All ReD expenditures data presented in this repart refer ta FY spending levels Data
‘ ’ ure presented 1n current dollars except where specified as canstant 1972 dallars In the absence f
ot a reliable ReD cast index. the gross national praduct (GNP) :mplicit price deflatar develaped by
the Department of Commerce 1s used ta canvert current dollars ta canstant 1972 dallars The use
of the GNP deflatar can anlv appraximate changes 1n the casts of R&D perfarmance

expenditures

at universities and college , ,

Biitions of doilars A 4
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Average annual rates of change Current gouars
Penod Totat Feaeral '
61- Current | Constant | Current | Constant .
1970 74 67% 3% 5 4'{- 01%
1974 80 123 40 124 41
S5t |19s08 | 123 22 112 12 -
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levels. Almost nu real growth uceurred in ‘Phendmg levels

~for applted research and dc\eiupmenl which had risen at
an average annudl rateof 7 percent since 1974.

s The most dapid current-dollar growth in the major S/E
.distiphnes occurred 1n the mathématical/computer sciences,
psychology. and the physical sciences, up 13 percenl to 15
percent. The life sciences, up 12 percent. accounted for more *
thai one-half of total R&D expenditures. | .

» Of the total expenditures for separately budgeted

1!

N Ra&D activitivs. universities and colleges expended approx-

imately $420 million on S/E research equipment, which con-
stituted 6 percent of separately budgeted R&D’expendi-
tures This amount increasedvabout 15 percent from 1980
to 1981 Engineering and the physical ant life sciences
togethef accounted for more than 80 per(ﬁnl of total research
equipment expendnures

¢ [n addition to the $6 8 billion spent for research and,
development by universities and colléges, $2.5 billion was '
spent by therr affihated federally funded research and devel-
opment centers (FFRDC's) in 1981, up 11 percent over 1980,
. just above the level of inflaion As in previous years. about
three-quarters of these funds were concentrated in the
physical sciences and engineering

Sources of R&D Support

Federally financed academic R&[ spending, which con-
stituted about two-thirds of total R&D expenditures, con-
tinued to climb 1n 1981 reaching $4 5 billion, an 11-percent
current-dollar increase, but inflation cut this to a 1-percent
rise wyfeal dollars (chart 2). This was markedly lower than
the 4-percent average annual rate of real growth of univer-
siies” expenditures of Federal funds for research’ and devel-
opment from 1974 t071980. The 1980-81 slowdown follows a
1-percent decline in constant dollars in Federal R&D obli-
gations 1n 1980 Since Federal academic R&D obligations
dechned another 3 percent in real dollars in 1981, institu-
tions are expected to report’a continuation in this leveling

. trend in 1982.* A constant-dollar decline in Federal acad-

emic R&D support of 4 percem 1s reflected in the Budget
tor 1982* while a 2-percent to 3-percent increase is expected

for 1983.°
The $2.2 billion recened by universilies from non-Federal
. suurces fur R&D achivities. atcounting for one- third of aca-
demic R&D spending, rose more than 4 percent in real
dullars in 1481 All of the rise in non-Federal R&D support

\_— can be attributed to increases in industry and institutional

tunds, up Ly percent and 8 percent, respectively, in constant
dollars {thart ¥). The $285 million frum industry. however,

- accounted fur unly 4 percent of total academic R&D spend-

ing, showing httle change in relative share since 1974, in
spile of increasing university/industry collaborative research

-

. -

National Science Foundation. Federol Support to Universities, Colleges.
and Selected Nonprofit Institutions. Fiscul Year 1981 (Final Report) lW.lsh-
nglon D¢ 1983), mhl( B-5 (in press)

'Natinnal Suence Fopndation, Federal Funds for Research and Develop-
went (Detasled Historical Tables. Fiscal Years 1865-1983) (Washingion, B~
JDecember 1982, table 11B. p 108 {unpublished)

sOfce of Managemenl andBudget, unpublished data: [anuary 1983
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efforts in science_and engineering. Institutions’ own funds
(8974 million} accounted for a 14-percent share of total
expenditures in 1981. State and lecal government funding
(8 percent of the total) and all other sources including foun-
dations and voluntary health age@cnes {7 percent of the total)
* showed v1rluall) no real growth in 1981,

.

Chatf™2. R&D expandituras.at universities and collages
. by source of funds
(Based on 1972 constant dollars)

‘ Average annual parcent chanqe
-5 0 \"'s 10 \5
T T

industry

nstitutiopal
L s
FY 1974-80

Tota o FY 1980-81 -

Federal ;
Government

All other V7
]
g

sources
State and local - .
goveaghents q

3Less than 0 5 percant change
SOURCE Natonal Science Foundation

Character of Work

Academic hdsic research expenditures rose 14 percentin
1981, or 3 percent in constant dollars, matching the 3-percent
average annual growth rate reported since 1974. Of the 84,6
billion expended on hasic research, 71 percent was provnded
by the Federal Government, led by the Department vf Health
and Human Services (primarily the National Institutes of
Health}) and NSF.* Historically, universities and colleges
have performed about one-half the Nation's basic research;
this proportion remains unchanged in 1981. Basic research
accounled for a 67-percent share of academlc R&D spending
in 1981, down from 71 percent in 1974, indicating a slight
shift over time toward applied research and development.
Little growth occurred, however, in expenditures for applied
research activities in 1981—less than 1 percent in real terms—
a considerable decrease from the 7-percent per year real-
dollar increase from 1974 to 1980.

————————

und Detugled Field of Science, Fiscal Years 1973-1983 (Washing
ber 1982}, l.l/lrlc 28, pp 55-72 (unpubhshed).
AL




Flelds of Science and Engineering’

R&D spending in all major S/E fields either exceeded o
equaled the 10-percent inflation rate in effect from 198
1081 (chart 3). The largest 1980-81 growth rates were repojted
for mathematical/compuler sciences and psychology. up
percent and 14 percent, respeclively, mainly attributable to
ifcreases 1n Federal funding which accounted for more than
70 percent of total expenditures in these fields. The growth
in 1981 expenditures for research and development in the
physical and hife sciences, up 12 percent to 13 percent,
although below that of mathematical/computer sciences

v

. .

in engineering and social and environmental sciences kept
pace with inflation but fell*slightly below the growth rate
for all disciplines combined.

E

]
Largest R&D Pegf&{me'rs

Fhe 100 largest.academic R&D performers expended 85 6
billion in 1981. or 83 percent of the R&D total and 84 per-
cent of federally financed expendjtures. about the same
shares reported for the past decade. Twelve of the leading
20 R&D-performing inslitutions reported expenditures

and psychology. accounted for nearly two-thirds of the total

C exceeding $100 million in 1981 (table 1): 13 of the 20 reported
1981 dollar, increase reported for all fields combined. Growth )

real growth in R&D spending.

»
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. l L Data do notinclude R&D performed by university-administered {ederally funded
rescarch and developmenl cenlers . *
. 2Includes Apphed Phvsics Laboratory
*helimate

0312 from the Univarsity of California {UC) campuses were not Incorporaled into the
percentages shown in This chart Al the time this report went to press. S/E data from

the UC system were not finalized . N s . \
SOURCE  National Science Foundation SOURCE Nalional Saience Foundation 8 e
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Uata (e6m the U niversity of California (UC) campuses were not included -— R ,
0 the percentages tyported 10 this section At the ime this report went to ' ' \ .
pres > b feld ly/ from the UG sistem were not finabzed Table 1. Twenty institutions reporting the largest
. . R&D expenditures in the sciences
and engineering: FY 1981’
[Doilars in millions] .
Total . Federal
¢ . . Percent 4] Percent
Institution FY |change. | FY *| change,
* © /981 FY 1981 FY
Chart 3. R&D expenditures at univarsitiss and colleges : (_~ [1980-81° 1980-81
by fleld?: FY 1980-81 Total. all institytions ...... s6793| 12 |s4549] . 11
Percent change Total, leading 202ns}rnsggi{. [ 2415 12 || 1.810] 10
0 5 10 15 20 .
: T T L T 1 JohnsHopkins Uniy? ...| 270 7 {257 7
“Mathematicat/ hal A MIT ... o e 184 13 152 10
cmputer 7777777777700 00 3. Unwv. of Wisconsin- .
sciences : . ) Madison - . ... .c.enne .- 14| 7 96| 8
4, Univ. of Calif.- '
~ psyenalogy /000 0000 San DI8go ....... o o| 1e8| 10 1ne| 7
' - - 5 Unwv. of Michigan ....... 133 20 84| 12
Physical [ 6. Univ. of Mi ta...... 133 17 . 78| 14
sonens (L0 ? Stanord Unte, errro 30| 15 | 17| 14
¢ ) 8. Umv. of Washington ...¢| 125} - 12 104{ 12
\ e suenes (7777777772722 B R erd I ) I
’ o > 11. Univ. of Pennsylvania ... | 104 | 11 B0} 14 N
w0~ - | W] 3| 8]
. . s 7 14 Yniv. of Calif.-
Social sciences 7//// ///////// /A . ‘ 1E_)ias‘)\”ngeles; ...... 97| "9 74| 5
s S niv. of lllinois-Urbana . . 93 12.. 57 8
. 16. Univ. of Calif.- . .
-Engineenng ////////////// i . sng:Rcisco ......... 23 f; ;i 12 :
, 18. Texas AGM Univ. ....... 84| 18 3| 21
Eninmental 78 T 1o Univ.of Calit.Davis ... ga| 23 |r s} 12 .
’ 20. Univ. ofoasal Auslin . 82 5 49 2 Vi
Other sc'e::z‘ m Total. all other institutions . $t4.378 ’ 19/ $2,739}) 12 i
|
|




Research Equipment Expenditures _' , Chart 4. Distribution of separately budgeted R&D expenditures
Separptely budgetéd R&D expenditures by universities for research aquipment by fleld: FY 1981

for S/E reseaxch imgent were up an estimated 15 per- ' ) |
cent it 1981 to approximately $420 million, constituting a ’ |

6-perdent share of total academic R&D spending—the same : Total: $420 mikion
shar¢/ reported in 1980.% Of this total, almost two-thirds were Gther
'fcdezzllly funded equipment expenditures. As with R&D * Social PSW sciances, n.e
performance;, research equipment expenditures were highly “'m/ .““';2” \ / (2%)
c'odcentrated, with 20 institulions accounting for more than ences @ )\ :

onge-third of the total in 1981; expenditures for engineering
equipment alone were even more concentrated with one-

alf of all lunds coming from 20 institutions. Thirteep of the
vading 20 universities were also among the top 20 R&D

, z)c*rh)rmer,s listed in table \ Nearly one-half of all academic
/ research equipment, expenditures in 1981 \%enl for the life

‘' sciences (chart 4). A}
i
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he report Academic. Science: R&D Funds, Fiscal  Year
1981 (Detailed Statistical Tables) (NSF 83-308){in press) can
be obtained from the Division of Science Resources Stud-
.1es. National Science Foundation, Washington, D.C. 20550.
For moreinformation oR she availability of data tapes. call
{202) 634-1673
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"Data cotlected 1n 19818 wer® requested 1n an Coptional  jem which
becam o standard part of the 1981 queshgnnaire The impotation rates were
tour tmes bigher for this ttem 10 1980 than they were 10 1981, and thus the

buoar changes are subject to carefol interpretgtion SOURCE Natonal Science Foundation
a e - . .~
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